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Abstract 
 
This research project is an investigation into how architectural design can assist low-income 
rural communities in the Punjab region of India. Specifically, the project focuses on rebuilding 
villages using low-impact technologies and self-build methods. A case study of a rural village 
is used as an example to demonstrate how architectural interventions can be used to create new 
buildings and infrastructure. This will foster education, commerce and housing in response to 
growth in de-urbanisation in India. 
Rural communities in India have depopulated and become deprived due to rural-to-urban 
migration for over half a century. Buildings have fallen into disrepair with little or no 
investment in infrastructure. That however, is now changing as many urban migrants are 
returning to their home communities. Government funding has recently supported this and 
there is significant evidence of reverse migration in recent times. 
The increased population in rural communities results in a need for improved educational 
buildings, housing, small businesses, traditional commerce and farming. However, migrants 
have little capital to fund construction and government support is not adequate. One feasible 
method to rebuilding these communities is implementing self-build methods while using 
locally-produced materials.  
This document outlines the trends in migration, identifying the demands for redevelopment of 
rural villages. A typical village was selected, surveyed and investigated concerning future 
needs. A desktop analysis was carried out into self-build techniques, materials appropriate for 
this area and the local skills for construction.  
Based on the future needs of the village population and the possible construction methods, 
several significant buildings have been designed including: a school, a training centre, low-
cost housing, street-side retail outlets, a sizeable chilled storage facility and a small business 
centre based around aquaculture.  
The architecture is defined in relation to the skills of the villagers, the climate, the available 
materials and technologies, the cultural desires of the population. It is not an attempt at a style-
driven form of architecture. Although, the designs are designed by me and are almost entirely 
resolved. The intention of the project is to be community-driven, focussed. If such a project 
were to happen then the design process would be shared with the community, and the 
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construction methods would be continually evolving from the first-hand experience of the 
processes of the building.  
It is anticipated, that this sustainable architectural outcome is a template for a community that 
would enable their members to mould the designs to their own needs with their own skills and 
resources. It is the very opposite of the western approach of stylistic architecture that has been 
imposed in India since colonisation. Modernity does not require ‘Modern Architecture’ in a 
region where people are both craftspeople and clients, within a structure of potential cultural 
jeopardy. 
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Research Question  
 
How can architectural and infrastructural interventions in a rural village in the state of Punjab, 
India, be designed to assist economic growth, environmental sustainability and utilise local 
skills and materials?  
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INTRODUCTION 
 
9 
 
The state of Punjab, India, is a highly populated area with 28 million inhabitants. 
Approximately 40% of the population of the state of Punjab live in urban areas, and these areas 
produce the majority of the state’s economy. With 60% contribution to the overall goods and 
services produced within the region. This part of India has experienced rapid growth in 
urbanisation due to rural-to-urban migration since the 1990s. This growth has caused multiple 
problems in the larger cities, including a shortage in housing, poverty and infrastructural 
deficiencies.1    
 
Confronted by the high level of urban poverty many city dwellers have begun to migrate back 
to rural areas.  This trend has been called reverse migration. The rate of rural-to-urban 
migration continues to surpass the number of jobs created in urban areas in India, meaning 
increasing rates of unemployment, particularly for unskilled workers. Furthermore, rural 
migrants are likely to be regarded as unskilled, as the skills they possess from their rural content 
are likely to be different from those needed in the urban context.2 In comparison to urban 
centres, rural areas often provided a supportive platform for small business startups and 
entrepreneurs. With less competition, lower rent costs and fewer land rates have contributed to 
the reverse migration trends.3 
 
Additionally, with the recent government's financial support for the rural communities and 
rural development schemes, the rural villages are likely to grow in population. With 
experienced rural workers returning to their villages, this provides an opportunity to expand, 
improve and reconstruct for a new demographic.4 However, these rural villages lack both soft 
infrastructure (institutions for economic, health and social sustainability) and hard 
infrastructure (services networks).5 This research project investigates the potential for 
architectural interventions within a rural community to provide both soft and hard 
infrastructure to foster a socially, economically and environmentally sustainable community in 
the Punjab region of India.  
                                                          
1 Parmjit Singh and Balwinder Singh, "Structure and Pattern of Urbanisation in Punjab: A Macro Level Analysis,"  International Journal of 
Punjab Studies, January 2014, 69, accessed March 27, 2017, 
https://www.researchgate.net/publication/303070794_Structure_and_Pattern_of_Urbanisation_in_Punjab_A_Macro_Level_Analysis 
2 Lakhwinder Singh and Ranjit Singh Ghuman, "Changing Character of Rural Economy and Migrant Labour in Punjab," Global UCSB, 57, 
accessed April 21, 2018, http://www.global.ucsb.edu/punjab/sites/secure.lsit.ucsb.edu.gisp.d7_sp/files/sitefiles/journals/volume16/no1/3-
LakhwinderGill16 1 (2).pdf. 
3 Rashmi Agrawal, Dr, "Rural Non-Farm Employment: A Study in Punjab," IAMR India, 75, accessed April 22, 2018, 
http://iamrindia.gov.in/writereaddata/UploadFile/report202013_1857.pdf 
4 Manoj Kumar, "India Prioritizes Rural Spending, Healthcare in Budget as Election...," Reuters, February 01, 2018, , accessed April 21, 
2018, https://www.reuters.com/article/us-india-budget/india-prioritizes-rural-spending-healthcare-in-budget-as-election-
loomsidUSKBN1FK2TJ.  
5 "What Is "Hard" and "Soft" Infrastructure? - Bayt.com Specialties," Bayt.com, accessed April 21, 2018, 
https://www.bayt.com/en/specialties/q/202553/what-is-quot-hard-quot-and-quot-soft-quot-infrastructure/. 
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Project Background  
 
The initial focus of this project was on designing a vocational education facility to help educate 
the villagers in rural India. The motive was to help the villagers through the provision of an 
education facility and to produce a building which informed contemporary Indian architecture 
theory and practice. Here, the mindset was of an architecture student, aiming to investigate and 
produce a stylized architecture for the people to use for educational purposes. However, after 
spending time in India, understanding the lifestyles of the rural people and the problems they 
encountered, I began to understand that a stylized-building was not the most helpful solution 
to the problems these people were facing. One building would only serve a small area, but it 
did not have the ability to have a substantial impact on the many communities in need in the 
Punjab region. I also thought about the implications of community members trying to replicate 
the architectural details of the single design without the presence of an architect. Also, the 
likely problems associated with allocating budgets for public buildings with minimal or no 
government support. I pondered, can a template be produced that allows the community to 
become their own architects and builders? 
The focus shifted from designing a stylized building to a focus on creating a sustainable 
architectural template that accommodates different types of developments (community, 
education, service, infrastructure) over an extended period.  
The architectural intervention needed to add value and purpose to peoples lives and enable 
them to work as a unit to facilitate the building work in their communities. The focus of the 
template would be to provide a collaborative base for growth that provides a precedent to other 
villages to follow. Ultimately, this change in approach allows this architectural intervention to 
be more compatible with the Indian government's smart village agenda and means that the 
design is more likely to contribute to the communities in rural Punjab.6  
 
 
 
                                                          
6 IANS, "Punjab to Develop 200 Smart Villages," Punjab to Develop 200 Smart Villages, May 01, 2016, , accessed April 22, 2018, 
http://www.business-standard.com/article/news-ians/punjab-to-develop-200-smart-villages-116050100478_1.html. 
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Aims and Objectives   
 
The primary aim is to produce architectural interventions in an existing rural village that will 
promote social, economic and environmental sustainability as the community develops. The 
secondary aim is to design the interventions in such a way that they can be built by local labour 
using local materials. This design intends to produce a template that could be replicated, in 
principle and in other villages. The project intends to allow villagers to help themselves and 
work in collaboration using the architectural template, modifying it to accommodate the needs 
of the village.  
 
The objectives:  
• To create a template for village development for the built environment, infrastructure, 
and transportation systems through flexible structural and architectural compositions.  
• To use local materials and traditional skills to create architectural intervention in an 
existing village fabric.  
• To use appropriate technology to enhance the traditional building methods.  
• To allow villagers to self-build, plan/discuss and future develop the master plan.  
• To respond to the local climate, culture and social demands.  
• To use and create sustainability awareness through the built environment and the 
infrastructure.  
• To combine the development proposal with the existing village fabric to allow for 
sharing and integration of the facilities in the context of rural Punjab.  
• To encourage villagers, upskill and educate themselves for employment, commerce and 
entrepreneurial opportunities.  
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Scope and Limitations  
 
The scope and research are limited to northern states of India, (Punjab, Haryana, Himachal 
Pradesh), it excludes other states due to extreme contrast in climates, lifestyle and other factors. 
The architectural intervention is designed to be a potential built project, so the applied 
limitation will keep the project relevant to its context.  
There are no building codes or regulations in the rural areas of Punjab; any authority does not 
inspect the construction process. The structural integrity will require approval from the local 
builders and craftsman to ensure safety. The design of the buildings is agreed upon by the client 
and the builder before construction. On-site the structural system should be tested by the 
villagers and should be used once approved.  
There are often many limitations when researching a foreign country7, however having 
maintained a strong cultural connection through my parents with Punjab, the adaptation was 
natural. At a social level, there is a sharp contrast to the lifestyle in New Zealand. An example 
of that is the division of people into different caste systems, further into religions and then 
divided by wealth classes. This is also visible in the villages; different areas belong to different 
caste groups and religious buildings are also divided accordingly.  Being from a particular 
caste, affects the employment of the person, education and other choices a person can make 
within the society. Different castes and religions each present a set of their own limitations.  
 
 
 
 
 
 
 
 
 
 
                                                          
7 Rattray, Mason L. Tipping the Balance: Integrative Dairy Farming for Sustainable Rural Living. Master's thesis, Unitec Institute of 
Technology, 2016. Auckland: Unitec Research Bank, 2016. 9. 
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Methodology  
 
The following methods were used to complete the project:  
A geographical study was undertaken to identify a reasonable and typical village for this study. 
The crucial elements in the selection of the village were the size of the village (both physical 
size and population), its distance away from an urban centre (so it's not used for commuting 
only) and its mix of production (agricultural/small businesses/small industry). 
Heads of households were contacted to establish needs and a brief for the development 
including the type and capacity of new buildings  
A physical survey was carried using GIS and check measurements carried out by contacts made 
during the survey. A photographic survey was also carried out for all the main buildings and 
streets in the village  
As part of the interview process, an assessment made of the local skills that would be 
appropriate for construction. 
The precedent studies investigated the community and social architecture for people in rural 
parts of the world. It also looked at self-build methods, sustainable use of material and response 
to climate.  
From the research and a desktop survey, local materials, appropriate for methods construction 
had been identified. 
A desktop survey was carried out to investigate various methods of using the local materials in 
the construction process. Precedents for the use and architectural detailing were assessed. 
A master plan was drawn up for the village based on the villager’s brief, available land and 
proximity of uses. 
Individual buildings were designed according to the brief and structural requirements (e.g. 
long-span buildings require different materials and techniques compared with smaller domestic 
buildings). 
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The state of Punjab 
Punjab is one of the smallest states of India, with an area of 50,362 square km, which is 1.6% 
of the whole country. In 1947 the state of Punjab was divided into East Punjab which came 
under the Republic of India. West Punjab became a share of the Islamic Republic of Pakistan, 
with the old capital city of Lahore. Punjab was further divided in 1966 into three parts, based 
on linguists. The division gave birth to new states of Himachal Pradesh and Haryana.8 
Currently, the state is divided into three main regions, Majha, Malwa and Doaba, combining a 
total of 21 districts and a shared capital of Chandigarh. 
 
Agriculture produces the primary source of income; the region has the most fertile soil and 
adequate conditions for farming due to its flat land contour. The total GDP of the state is 61 
billion (US), total wheat production of 19.5%, cotton 10.26% and rice 11%.  Punjab is one of 
the most developed states in India, with a poverty index of 8% behind Goa and Himachal 
Pradesh. 
 
 
Figure 1 Map of Punjab 9 
                                                          
8 Parmjit Singh and Balwinder Singh, "Structure and Pattern of Urbanisation in Punjab: A Macro Level Analysis,"  International Journal of 
Punjab Studies, January 2014, 69, accessed March 27, 2017, 
https://www.researchgate.net/publication/303070794_Structure_and_Pattern_of_Urbanisation_in_Punjab_A_Macro_Level_Analysis 
9 Figure 1 Map of Punjab 
https://www.quora.com/Why-is-Pakistani-Punjab-much-larger-than-Indian-Punjab-see-image-below 
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The People of Punjab 
The indigenous population of Punjab are descendants of the Aryan tribes which entered India 
in the 2-4th millennium BC. The settlers lived in the Harappa region of the Indus valley in the 
form of small villages, later governed by local kingdoms. The settlers followed various 
religions like Hinduism, Buddhism and other tribal faiths. Islam emerged in Punjab around 
1000AD through Mughal rulers. Sikhism originated in Punjab in the 16th century. Apart from 
religion, people still live in caste segregations which are embedded through culture.10 
11 
 
 
 
 
 
                                                          
10 H.K. Manmohan Singh and Surinder M. Bhardwaj, "Punjab," Encyclopædia Britannica, October 27, 2017, accessed April 08, 2018, 
https://www.britannica.com/place/Punjab-state-India. 
11 Figure 2 People of Punjab 
https://twitter.com/Tourism_Punjab/status/757528429852000257 
 
Figure 2  People of Punjab 
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Climate 
The climate in Punjab is classified as a semi-arid temperate zone, divided into three main 
seasons; summer, winter and monsoon. The summer temperatures range from 35 to 41 degrees 
in April to July. The temperatures can go up to 50°C, which becomes unhealthy and intolerable. 
Traditionally the vernacular architecture was designed in a manner to combat temperature, 
which makes the living environment more comfortable. 
12In traditional vernacular, the sizes of the openings on the southern sides are minimal to block 
direct penetration of heat. However, with modernisation, houses have become status symbols, 
and people are moving away from traditional climate adopting building technique. The use of 
air-conditioning has become more accessible for the wealthy, while the lower class suffer due 
to poor design implementations. 
 
                                                          
12 Figure 3 Wind towers in Hyderabad  
https://www.pinterest.nz/pin/62487513550272054/ 
Figure 3 Wind towers in Hyderabad 
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In the monsoon period of August and September, the average rainfall for the year ranges from 
250 to 1000mm. The state faces water shortages, hence rainwater rention could be an adaptable 
alternative to groundwater.13 However, due to lack of innovation, rainwater retention is unheard 
of in the region. The temperatures begins to drop in the monsoon period, moving into the 
winter, dropping below 5 degrees at night and with an average of 20 degrees during the day. 14 
15 
                                                          
13 Chaba, Anju Agnihotri. "World Water Day: Punjab, Land of Five Rivers, Stares at a Water Crisis." The Indian Express. March 21, 2017. 
Accessed May 05, 2018. http://indianexpress.com/article/india/world-water-day-punjab-land-of-five-rivers-stares-at-a-water-crisis/. 
14 "Punjab Weather," Punjab Weather - Punjab Weather & Climate, Punjab Weather Information, accessed April 15, 2018, 
http://www.bharatonline.com/punjab/travel-tips/weather.html. 
15  Figure 4 Wind and temperature of Punjabhttps://www.accuweather.com/en/in/amritsar/205593/current-weather/205593 
Figure 4 Wind and temperature of Punjab 
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Village Culture and Politics 
A typical Punjab village is made up of multiple castes that share the same cultural values 
regarding music, food and literature. Each caste in the village specialises in different skills 
which they performed traditionally as a primary or secondary source of income. The caste 
groups can belong to any of the existing religions in the region including, Sikhism, Hinduism 
or Islam. 16 
Jatt – Livestock and agriculture 
Tharkan – Carpenter and other mechanical work 
Dalit/Chamar/Other backward castes – Labour, service sector 
Brahmin/ Rajputs/Khatri – Service sector, commerce 
Biharis/Other outer state labour- Labour 
 
The project does not aim to upset the existing caste or social system embedded in the Punjabi 
society. However, the focus is pinpointed how to implement the skills each caste have most 
efficiently in the project for best output.  
The villages use a Gram Panchayti system as a form of governance. The elected village head-
Sarpanch with five supporting members called Panch. This team receives all the grants from 
the village therefore making decisions regarding finance, education, water/drainage, social 
welfare and general administration. To make this project successful, the Gram Panchayat will 
play a vital role to provide funding and site of the village land for development. 
 
 
 
 
 
 
 
 
                                                          
16 "Caste System In Sikh Community." SikhNet. Accessed May 05, 2018. https://www.sikhnet.com/news/caste-system-sikh-community. 
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Architectural History of Punjab 
There is often a lack of knowledge surrounding the architecture style of Punjab; the region has 
progressed through various periods in history. It becomes difficult to determine what 
architectural style can be associated with Punjab. The architectural specimens from the Aryan 
Civilisation to the Mauryan era do not exist in contemporary Punjab. The city of Taxila 
(Rawalpindi, Punjab Pakistan) is the last remaining evidence, dated around 1000 BC. 17 
18 
Sikh architecture is generally conceived as 
the Punjabi architectural style, due to the 
high Sikh population in the region. The Sikh 
architecture adapts elements of Mughal 
architecture. An example of this is a holy 
Sikh shrine, Harimandir Sahib (1577) also 
known as the Golden Temple, located in the 
city of Amritsar. It adapts from the Mughal 
architecture, a distinctive centralised dome 
crowing the holy book and features a marble 
façade decorated with artwork. The floor plan is square connected to the Akaal Thakhat via a 
promenade.  These elements are adopted in all gurdwaras all over the state. Similarly, the 
majority of the mandirs are influenced from historical Hindu architecture.   
Punjab’s most recent portion of Colonial architecture came in the form of Modernist 
architecture, as a master plan of Chandigarh in 1947. Designed by Swiss architect Le Corbusier, 
Chandigarh adapted Modernist urban design and architectural principles. The architecture of 
Chandigarh is foreign to India, especially to Punjab. It does not adapt to the climate of the 
region; the shade-less open squares suffer from overheating. Chandighar is made up of internal 
facing sector blocks which are accessed via vehicles, disregarding the relationship between the 
human and street. 19 
 
 
                                                          
17 "Architecture Of Punjab," IndiaNetzone.com, accessed August 14, 2017, http://www.indianetzone.com/43/architecture_punjab.htm. 
18 Figure 5 Entry to the Golden Temple 
https://upload.wikimedia.org/wikipedia/commons/7/74/1870_photograph_of_the_causeway_to_the_Golden_Temple_sanctum.jpg 
19 Talukdar, Shashwati. "Punjab Journal: Of Modernism and Punjab." Shashwati. December 09, 2016. Accessed May 04, 2018. 
https://blog.shashwati.com/2016/12/07/punjab-journal-of-modernism-and-punjab/. 
Figure 5 Entry to the Golden Temple  
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Majority of the Punjabi population live in regional influenced architecture, further developed 
and modified over multiple generations. The vernacular architecture ranges of Katcha houses 
constructed from mud and other earthy material to Pakka houses constructed of industrial 
materials like steel and concrete. In recent trends, selected villages of Punjab are experiencing 
a high number of palatial bungalows. These houses belong to non-resident Punjabis (NRP) who 
build them “to re-establish themselves in their native villages and…set up village gates to 
satisfy their ego and relate their rise from rags to riches.” 20   These houses try to replicate a 
design of non-native architecture, with no consideration to climate or sustainability, often 
affecting poor use of resources. The dwellings are left unoccupied once the NRP’s leave the 
country and their mansions stand as evidence of their climb up the social ladder. 21 
The regional vernacular has no direct relation to any architectural styling or any historical 
period the country has progressed through. As Bernard Rudofsky states ”Vernacular 
architecture does not go through fashion cycle. It is nearly immutable, indeed, unimprovable, 
since it serves its purpose to perfection. As a rule, the origin of indigenous building forms and 
construction methods is lost in the distant past.” 22 
23 
                                                          
20 Awasthi. "NRIs Put Punjab Villages on Top - Times of India." The Times of India. January 19, 2008. Accessed May 04, 2018. 
https://timesofindia.indiatimes.com/NRIs-put-Punjab-villages-on-top/articleshow/2712892.cms. 
21 Talukdar, Shashwati. "Punjab Journal: Village Mansions." Shashwati Talukdar. September 15, 2016. Accessed May 04, 2018. 
https://blog.shashwati.com/2016/08/10/punjab-journal-village-mansions/. 
22 Bernard Rudofsky. Architecture without Architects: A Short Introduction to Non-Pedigreed Architecture. (Garden City, New York: 
Doubleday & Company, 1964), 1.  
23 Figure 6 Vernacular architecture of Punjab  https://edition.cnn.com/travel/article/punjab-amritsarbourdain/index.html?gallery=3 
 
Figure 6 Vernacular architecture of Punjab 
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Architectural Context of Rural Punjab 
The urban centres of Punjab share the same building typologies as the International style of 
architecture found in other major cities in the world. The major cities in Punjab have the same 
high-rise typology which is built to meet the demands of increasing population. Apart from 
Chandigarh, most of the older cities are going through a demolish and rebuild phase, leaded by 
real estate developers.24 The building typology and scale of rural Punjab still carry an essence 
of regionality. The approach to building in the rural is focused towards conservation and 
refurbishment of ancestral homes rather than demolish and rebuild.  
A typical Punjabi village is designed around a religious building (Gurdwara, Mosque or 
Mandir). Each village has a primary entry point which is signified by a Darwaza (gateway); 
these are used as village meeting spaces. Each village has a ring road which defines the Ferni 
(intended village boundary) which is also the primary circulation route. The local shops, 
schools and other public buildings are commonly located along the ring road. The ring road 
eventually connects to a grand trunk road, linking the villages to larger cities and towns. The 
houses within village boundary are traditionally built close together in a cluster, with shared 
walls, forming a narrow and shadowed street. The houses outside the boundary are farmhouses 
for extended families. 25 
26The villages in a close approximation of larger cities attract commercial developers; using 
the affordable rural land for large storage facilities. The state has no planning regulation, 
resulting in overly sized buildings sitting on the outskirts of many villages. 
                                                          
24 Bhargava, Shashank. "Heritage on the Fringe." The Hindu. June 03, 2017. Accessed May 05, 2018. 
http://www.thehindu.com/society/history-and-culture/heritage-on-the-fringe/article18712563.ece. 
25 "Punjabis," Countries and Their Cultures, , accessed April 15, 2018, http://www.everyculture.com/wc/Norway-to-Russia/Punjabis.html. 
26 Figure 7 Gateway http://toosey.blogspot.co.nz/p/darwazas-of-village.html 
 
Figure 7 Gateway  
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Vernacular Punjabi Architecture  
27To design in a rural area most efficiently, the investigation of the vernacular architecture is 
an essential part of the research. To the modern world, sustainability may be a new concept, 
but in reality, it has been one of the primary design ideas behind vernacular architecture. The 
relationship between the natural environment and humans give birth to the local and traditional 
built environment. These buildings “conform to topography, local climate (the wind, solar 
radiation, air movements, temperature, humidity) and landscape.” 28 
 
Mud House – Katcha Houses 
The Katcha house single dwelling has functions incorporated around the main room. The 
enclosure of the walls bound private spaces only, similar to the bedroom and bathroom. All the 
other spaces are allocated around the central courtyard but not connected directly. 
The Katcha houses are constructed from local clay, mud and cow dung; the openings have 
wooden lintels. The construction of the roof consisted of thatch, bamboo and other local 
materials. The openings of the dwelling are kept very minimal, purely for ventilation. The thick 
walls act as thermal mass, keeping the building cool during the daytime. At night the occupants 
sleep in the verandah space due to the thermal gain from concrete walls. In winter, the 
                                                          
27 Katcha house https://upload.wikimedia.org/wikipedia/commons/c/cc/Punjabi_Home.JPG 
28 Salgın, Burcu, Ömer F. Bayram, Atacan Akgün, and Kofi Agyekum. "Sustainable Features of Vernacular Architecture: Housing of 
Eastern Black Sea Region as a Case Study." MDPI. August 17, 2017. Accessed May 06, 2018. http://www.mdpi.com/2076-0752/6/3/11. 
Figure 8 Katcha house 
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occupants use the verandah during the daytime for sunlight. At night when temperature drops, 
a pot of coal is placed inside, to absorb heat as it is retained within the dwelling. 
These houses are affordable to build and does not need input from a building specialist; this 
means the rate of homelessness in the rural regions are very low. 29 Larger houses consist of 
two bedrooms, which can be accessed through a shared verandah. The transition of space is 
arranged with public open space, followed by a semi-open living area and then private 
bedrooms. The public open space feature vegetation area, chicken cage and a hand pump beside 
the bathroom. 
                                                          
29 Cayser Hussain, "Vernacular Architecture of PUNJAB," Issuu, October 06, 2013, , accessed October 30, 2016, 
https://issuu.com/cayserhussain/docs/punjab_vernacular_study_cayser.   
Figure 9 Single Bedroom Katcha  
Figure 10 Double Bedroom Katcha 
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The pre-1950s Kacha houses used bamboo 
roof as the primary structure, which was 
overlaid with a membrane and covered with 
thick earth plaster. 
Other roof types in the village included 
corrugated steel and asbestos sheets, found 
on temporary animal sheds and market 
shelters. 
 
 
30The Haveli style of architecture was introduced to Punjab by the Mughal rulers, the term 
Haveli derived from the Arabic “hawali”, meaning private space.  Courtyard houses already 
existed in India since 3300 BC, inspired by the traditional Hindu Vastu architecture. The 
Mughals took inspiration from these historic buildings and established their unique style of 
buildings. In Punjab, Havelis became common dwelling types for the middle and the upper-
class families, in villages it is constructed in the form of a townhouse, forming a row of houses 
along the street. Standalone Havelis were more substantial and occupied by upper class. 31 
                                                          
30 Figure 12 Old Haveli https://i.pinimg.com/originals/2c/03/91/2c039133f99b88b0779c351bf289793a.jpg 
31 Anthony E. J. Morris, History of Urban Form: Before the Industrial Revolution (London: Routledge, 2014) , 31. 
Figure 11 Detail of the Katcha roof - Authors sketch  
Figure 13 Typical Haveli floor plan   Figure 12 Old Haveli 
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The Haveli is designed around a courtyard space, with the entry leading into the Baithak. The 
Baithak is a private space used for general gathering and as a guest area. Central Courtyard acts 
as a semi-private area, specifically for resident use, which includes access to kitchen and 
bathroom. In a double level Haveli typology, the bedrooms are located on the upper floor. In a 
single level typology, the bedroom is in the rear of the building. The rear area is also known as 
Barrak or Kothadi; it is the most privatised area in the building. The Havelis traditionally used 
brick and marble in construction, however in modern times, replacing traditional construction 
with concrete and plaster. 
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Role of an Architect  
Architectural services have been accessible to the wealthy individuals and large organisations. 
However, they also have an essential role in the development of rural and lesser privileged 
regions. The architect can help the local people to preserve, improve and help create a 
sustainable built environment. The architects are trained to solve problems and understand 
consequences of design processes. Their input can allow the local people to make better design 
decisions and improve the quality of the built environment.  
The architect can influence human resources through their theoretical knowledge, physical 
skills and uplift them physiologically. Christopher Alexander describes two systems which 
architects use in their professional career, the expert and autonomous user systems. The 
autonomous expert system is where the architect's personal preferences inspire the design 
decisions and values. The autonomous user system is where the architect has less influence 
over the design, and it is more concerned with the client’s requirements. In the case of rural 
development, both systems have importance for a successful built environment. If the architect 
dictates the design process with little or no input from the locals, the project will be incomplete. 
The architect must put himself in the positions of his clients, therefore evaluating his design 
decisions on how the project will be constructed, managed and maintained.  According to 
Laurie Baker, “the practice of an architect cannot be divorced from a builder. Architecture as 
a craft means its theory and its practice are indivisible”32. In the rural parts of India, the term 
architect is unheard of; the builder completes the designing process before construction with 
the involvement of the client. For any foreign architect, it is crucial to adopt the role of an 
architect-builder so that they can lead the locals by example. 33 
                                                          
32 Anamika Vishal Jiwane and A.J. Sanyal, Prof., "Redefining the Role of Architects in the Rural Development," Redefining the Role of 
Architects in the Rural Development 4, no. 9 (September 2015), September 2015, accessed April 20, 2018, 
https://www.ijsr.net/archive/v4i9/SUB158298.pdf. 
33 Ibid, p.5 
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In the text “New Trends In Architectural Education”, Ashraf Salama outlines three approaches 
used by architects in practice.  
Facilitator approach: “I give them what I can.” 
Pragmatist approach: “Give them what they want.”  
Egoist approach: “Give them what I want.”35 
The appropriate approach for the architect would be to act as the facilitator, as one should 
recognise that architect cannot resolve political and social problems. However, can play a role 
to facilitate the people, creating a relationship based on respect and values.  
 
 
 
 
 
 
 
                                                          
34 Figure 14 Yasmeen Lari in front of her flood prone housing scheme for rural villagers https://www.dexigner.com/news/image/28704 
35 Ashraf M. A. Salama, New Trends in Architectural Education: Designing the Design Studio (Cairo, Egypt: Anglo Egyptian Bookshop, 
1997), 27 
  Figure 14 Yasmeen Lari in front of her flood prone housing scheme for rural villagers 
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Migration Patterns of Punjab – To the city & back.  
 
Urbanization has been in progress since the industrial revolution, while the developed countries 
experienced this at the beginning of the 20th century, the developing nations are currently in 
transition. Economists have suggested that urbanisation and industrialisation are interlinked. 
As per the compressed development theory, countries which witness industrial growth also 
experience increase in urbanisation.36 When a country reaches the peak of industrial growth, it 
begins to de-industrialise, resulting in de-urbanisation.37 
 
Due to early urban advancements and traditional transportation routes, Punjab became the sixth 
major urbanized state in India.38 Punjab’s urban growth generates pressure on the rural 
population by attracting the rural inhabitants through the pull factors. The remaining rural 
inhabitants are left financially struggling with the deficiency in capital returns, causing the rural 
unemployment rate to grow.39  
 
The rural migrants migrate to the high productivity zones for opportunities in employment, 
however, the jobs are limited and not necessarily accessible to everyone. Jobs in these areas 
require skill and experience labour, which a typical rural worker does not have. The workers 
are abandoned in a state of compromise with a low paying and labour intensive job. The 
excessive supply of labour has effects on the earnings of existing workers in the urban, 
contributing to further urban poverty.40  
 
The government of India has acknowledged the urban planning of India in the past has failed. 
Traditional urban planning strategies in Indian cities have primarily focused on how to prepare 
cities for growth. Failing to understand what causes the migration of people into the city, from 
their hometowns. In response, the government has also developed agendas for the rural 
population, to retain them in their hometowns. 41 
                                                          
36 Gordon F. Mulligan, "Reprint of: Revisiting the urbanization curve," Cities 32 (2013): 3, accessed March 26, 2017, 
doi:10.1016/j.cities.2013.07.009. 
37 Nur Huzeima Mohd Hussain A, From Kampong To City And Back Again: The Emerging Evidence of De-urbanisation in Malaysia, PHD 
thesis, Auckland University , 2014 (Auckland: The University of Auckland, 2014), 4. 
38 Ibid., p.70 
39 "Punjab: Slow Growth, High Unemployment Big Challenges For New Government," India Spend, , accessed April 25, 2018, 
http://www.indiaspend.com/cover-story/punjab-slow-growth-high-unemployment-big-challenges-for-new-government-39427. 
40 Arup Mitra and Mayumi Murayama, "Rural to Urban Migration: A District‐Level Analysis for India," International Journal of Migration, 
Health and Social Care, 1, accessed April 25, 2018, https://www.emeraldinsight.com/doi/abs/10.1108/17479894200900011. 
41 "Citiscope." Urban Planning Is India's Biggest Failure, Minister Says. Accessed April 25, 2018. 
http://citiscope.org/citisignals/2016/urban-planning-indias-biggest-failure-minister-says. 
31 
 
Considering that the migrating population are affected by low income in the rural areas and 
some are completely landless poor. In response, the government has developed two central 
policies to help people in their habitat. The Village Cluster Development scheme and the RNFE 
(Rural Non-Farm Employment) programme to help create new businesses and encourage 
entrepreneurship.42 These schemes present an opportunity to the rural migrants coming back 
from the urban areas to start-up businesses and employment opportunities in their local 
regions.43 
 
 
 
 
                                                          
42 Dash, Dipak K. "Centre to Set up 300 Village Clusters in 5 Years - Times of India." The Times of India. January 03, 2015. Accessed April 
25, 2018. https://timesofindia.indiatimes.com/india/Centre-to-set-up-300-village-clusters-in-5-years/articleshow/45738447.cms. 
43 Vatta, Kamal, and B.R Garg. "Rural Non-Farm Sector in Punjab: Pattern and Access to Employment and Income." Indian Journal of 
Agriculture Economics63, no. 2 (April 2008): 224-25. June 2008. Accessed April 25, 2018. 
https://ageconsearch.umn.edu/bitstream/204576/2/07-Kamal Vatta.pdf. 
Figure 15 Farmer selling his goods along a rural road – Authors Image  
32 
 
Problems Associated with Rural Population.  
Agriculture is the mainstay of Punjab’s rural economy and it is facing multiple issues in the 
current times. The institutional system of agricultural production from the early stages of the 
Green Revolution is old and “wearing out, but is also dying a slow death.”44 The after-effects 
of the green revolution have led to a low-income return in farming, declining numbers in small 
land holdings and had severe impacts on the quality of water and soil. An excessive amount of 
groundwater extraction has resulted in low water levels and increase in the cost of cultivation.45 
The state requires innovation in farming methods and progress towards a sustainable model of 
agriculture. The green revolution may have brought economic prosperity, but it has left the 
state in agricultural chaos. One method to escape this agricultural crisis may be through organic 
farming, a sustainable approach to save the ecology of rural Punjab. 46 
47 
                                                          
44 Lakhwinder Singh, "Towards an Alternative Strategy of Economic Development in Punjab," Lakhwinder Singh: Towards an Alternative 
Strategy, 263, accessed May 22, 2018, 
http://www.global.ucsb.edu/punjab/sites/secure.lsit.ucsb.edu.gisp.d7_sp/files/sitefiles/journals/volume22/4-Lakhwinder Singh 
22.2_FINAL.pdf. 
45 "Livemint: Business News, Budget News, Financial News, Current Affairs and Analysis of Stock Markets and Indian Economy." 
Https://www.livemint.com/. Accessed May 22, 2018. https://www.livemint.com/Opinion/iGSWbXh8wtajKupNSAssCJ/What-is-the-real-
problem-in-Punjab.html. 
46 "About Us." Kheti Virasat Mission. Accessed May 22, 2018. http://www.khetivirasatmission.org/about-us.html. 
47   Figure 16 Farmer spraying his crops with pesticides  https://gallagher-photo.com/environmental-stories/pesticide-poisoning-punjab-
india/#gallery-1 
 
Figure 16 Farmer spraying his crops with pesticides 
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The rural community is derived from leaning facilities and the environment which motivates 
the learners to excel in their education. This increasing inequality in educational facilities 
means the rural population is unable to compete on the bases of merit. The rural youth are less 
educated and skilled, therefore opportunities in employment and business are very rare. The 
population with small land holdings, between 2- 4 acres, sell their land in search of white collar 
jobs but lack the required skills, resulting in frustration. 48 "The real wealth of a nation is its 
people. Moreover, the purpose of development is to create an enabling environment for people 
to enjoy, healthy and creative lives.”49  
 
Lack of infrastructural development is another serious issue affecting growth in rural Punjab. 
The study conducted by Songco, concluded that economic growth in rural regions is directly 
correlated with infrastructural development of the area. 50 A case study of Nigeria indicated 
that infrastructural intervention in the rural parts of the country provided increase in 
employment, income and productivity. 51 Punjab requires both hard and soft infrastructural 
growth to provide essential services to the economy and contribution towards the quality of 
life. Architectural intervention is one of the methods to make it possible.  52 
 
 
 
 
 
 
 
 
 
 
 
                                                          
48 "Unemployed Educated Rural Workforce in Punjab : A Cause for Concern." Economic and Political Weekly. January 23, 2015. Accessed 
May 22, 2018. http://www.epw.in/journal/2015/3/web-exclusives/unemployed-educated-rural-workforce-punjab.html. 
49 Ranjit SIngh Ghuman, Sukhwinder Singh, and Jaswinder Singh Brar, Rural Students in Universities of Punjab, PhD diss., Punjab 
University Patiala , 2006 (Patiala, Punjab: Centre for Research in Economic Change, 2006), 6. 
50 Jocelyn A. Songco, Do Rural Infrastructure Investments Benefit the Poor?: Evaluating Linkages: A Global View, a Focus on 
Vietnam(Washington, D.C.: World Bank, Asia and Pacific Region, Poverty Reduction and Economic Management Sector Unit, 2002), 45. 
51 Leke, Acha, Reinaldo Fiorini, Richard Dobbs, Fraser Thompson, Aliyu Suleiman, and David Wright. "Nigeria's Renewal: Delivering 
Inclusive Growth." McKinsey & Company. Accessed May 22, 2018. https://www.mckinsey.com/featured-insights/middle-east-and-
africa/nigerias-renewal-delivering-inclusive-growth. 
52 John, Spacey. "Hard Infrastructure vs Soft Infrastructure ." Simplicable, February 15 2017. 
https://simplicable.com/new/hardinfrastructure-vs-soft-infrastructure.   
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Smart Village Hub – Cluster Development 
Approach  
 
“We have to find newer methods of co-operations so that the core competitions of even remote 
villages can be synchronised for competitive products.” - Dr A.P.J. Abdul Kalam 
 
Over 70 percent of the Indian population live in rural areas and provide a valuable contribution 
towards the national economy. The government of India has launched various schemes to help 
the rural communities, like the Pradhan Mantri Gramin Awaas Yojana, Provision of Urban 
Amenities to Rural Scheme and the Rural Cluster Development scheme.   
 
53The Rural Cluster Development scheme aims to set up small-scale industries to improve the 
quality of the livelihood of the villagers. Its focus is to motivate the rural population to work 
in harmony to maximise the use of resources for social development.  The scheme is 
successfully implemented in the districts of Uttar Pradesh, Gujrat, Rajasthan and Maharashtra, 
combining 217 villages in a cluster of 11 villages. The project provided critical information to 
the locals in improving agriculture and livestock productivity through sustainable methods. 
The cluster development in the selected states had a participation rate of 85% and positively 
affect the lives of 33,000 people. 54 The cluster development can contribute to growth in the 
rural. 
                                                          
53 . Figure 17 Village cluster scheme  http://www.baif.org.in/pdf/Cluster_development.pdf. 
54 Nagar, Manibhai Desai, Dr. "CLUSTER DEVELOPMENT APPROACH FOR SUSTAINABLE LIVELIHOOD." BAIF 
DEVELOPMENT RESEARCH FOUNDATION. Accessed May 22, 2018. http://www.baif.org.in/pdf/Cluster_development.pdf. 
Figure 17 Village cluster scheme  
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Figure 18 Worried farmer 
Green Revolution 
In the early 1960s the economy of India was struggling with food shortages, so in response, the 
government of India strengthened its agricultural development policies and provided farmers 
benefits. The term “green revolution” took birth from Norman Borlaug’s invention of high-
yielding varieties of wheat, also known as the miracle seeds.55 According to Jolly Asit, India 
imported 18,000 tons of seeds from Mexico and distributed it to farmers in 10kgs sacks. The 
state government of Punjab provided fertilizers to farmers, increasing the quantity from 1 kg 
to 35 kgs per hectare. The farmers were given subsidy to draw electricity from government 
power lines to power the tubewells. Additionally, the government provided diggers to speed 
up the installation process of the new tubewells. The agriculture department employed staff in 
large numbers to help the farmers manage crops, by the end of 1970, Punjab had broken records 
in the harvest. The state had to shut down schools before the summer vacation because they 
had run out of storage spaces to store the crops. 56  
57 
Definition:  
Tubewell - a well consisting of an iron pipe with a solid steel point and lateral perforations near the end, which is 
driven into the earth until a water-bearing stratum is reached, when a suction pump is applied to the upper end. 
                                                          
55 "The Green Revolution in the Punjab." The Garb of Innocence: A Time of Toplessness. Accessed May 23, 2018. 
http://livingheritage.org/green-revolution.htm. 
56 Jolly, Asit. "How Punjab's Green Revolution in the 1960s Changed India Forever." Daily Mail Online. August 18, 2017. Accessed May 
23, 2018. http://www.dailymail.co.uk/indiahome/indianews/article-4803744/How-Punjab-s-Green-Revolution-1960s-changed-India.html. 
57 Figure 18 Worried farmer https://www.thestatesman.com/cities/farmers-cry-foul-wheat-lifting-punjab-1502628809.html 
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According to Ranjit Ghuman, this transformed the “food deficiency in Indian economy in to a 
self-sufficient economy” 58. The states of Punjab did have success stories but by the 1980’s the 
green revolution started to fade away.  The cost of inputs increased on the bases of price and 
quantity, however the returns could not equal the rising cost. In traditional agriculture of 
Punjab, diversity was the key principle to productivity in the ecosystem. The green revolution 
took away diversity, resulting in an ecosystem, more vulnerable to diseases and pests. Extreme 
use of pesticides and excessive use of groundwaters left major negative impacts on the land 
and health of the community. Currently, Punjab has one of the highest rates of cancer in 
northern India. In the text “Green revolution and its impact on environment”, Prashant Kumar 
states that the green revolution only served as short-term solution to the food shortages. The 
after effects have left farmers struggling, failing to cover expenses and slowly shifting away 
from agriculture. 59 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          
58 Ghuman, Ranjit, Inderjit Singh, and Lakhwinder Singh. 
"Http://www.fao.org/fileadmin/templates/ERP/docs2010/Status_of_Local_Agri_Labour_in_Punjab.pdf." Food and Agriculture 
Organization of United Nations. November 2007. Accessed May 27, 2018. 
http://www.fao.org/fileadmin/templates/ERP/docs2010/Status_of_Local_Agri_Labour_in_Punjab.pdf. 
59 Kumar, Prashant. "Green Revolution and Its Impact on Environment." International Journal of Research in Humanities & Soc. Sciences5, 
no. 3, 54-57. Accessed May 23, 2018. http://www.raijmr.com/wp-content/uploads/2017/11/IJRHS_2017_vol05_issue_03_08.pdf. 
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Rural Non-Farm Employment  
In the aftermath of the green revolution, Punjab’s agriculture economy began to decline. The 
state is beginning to make a shift from farm to non-farm employment types. The government 
funding is helping the population create opportunities for emerging entrepreneurs by providing 
subsidies on loans and strategies of self-employment schemes. The rural non-farm employment 
is rapidly growing in the northern districts of Punjab, including Jalandhar, Hoshiarpur and 
Gurdaspur. The main characteristics of these regions are that the population has small 
landholdings, making agriculture less productive and economically unviable.  The northern 
regions of Punjab also have many NRI’s. The Doaba region had early migration to foreign 
countries in the 1960s, which means the family back in Punjab get funding from abroad and 
have moved away from agricultural employment types. 60 
61 
                                                          
60 N.C Saxena, "The Rural Non-Farm Economy in India: Some Policy Issues," NRI Reports, 4, accessed May 23, 2018, 
http://projects.nri.org/rnfe/pub/papers/2752.pdf. 
61  Figure 19 India, Institute of Applied Mnapower Research, Government of India, Rural Non-Farm Employment: A Study in Punjab, by 
Rashmi Agrawal, Dr (New Delhi: Institute of Applied Mnapower Research) 18-19. 
 
Figure 19 Rural Non Farm workers in Punjab 
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62 
The integration of the Non-Farm Rural Employment scheme provides a robust platform for the 
families with small land holdings. One member of the family can look after the farming, while 
other members can strive for opportunities in non-farm employment. The migrants planning to 
move to the urban in search of employment will be lowered and the ones returning will have 
more options for a start-up. Various skill building programmes are also introduced by the 
government to provide essential technical and entrepreneur skills to the rural workers. The 
government schemes have been a success; but  it still requires input from the locals to enhance 
the quality of the vocational education provided.63  
 
 
 
 
 
 
 
 
 
 
 
                                                          
62 Figure 20 India, Institute of Applied Mnapower Research, Government of India, Rural Non-Farm Employment: A Study in Punjab, by 
Rashmi Agrawal, Dr (New Delhi: Institute of Applied Mnapower Research) 18-19. 
63 N.C Saxena, "The Rural Non-Farm Economy in India: Some Policy Issues," NRI Reports, 28, accessed May 23, 2018, 
http://projects.nri.org/rnfe/pub/papers/2752.pdf. 
Figure 20 Distribution of workers 
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FIELD RESEARCH 
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Introduction  
Field research aims to investigate the local material and techniques used in the construction 
process in the village. It also identifies any architectural problem in the existing buildings, 
which could be improved through design innovation. The makeup of different enclosure and 
structural systems used in the village can be understood through these precedence. According 
to Maha Salman, the vencaular architecture is built in “accordance with the natural 
environment (geography, topography, site, climate, local building materials, labour 
experience, and building techniques) fulfilling people’s physical, economic, social, and 
cultural norms”.64 Therfore only building built by midle to low-class families are selected, 
which involved the occupier in the construction and design process with a limited budget. 
The field research avoids any buildings which are constructed by foreigners in the village. 
These luxury bungalows involve specialist builders and engineers in the construction process, 
involving high budgets. Another focus of this study was to investigate how the traditional 
vernacular architecture has evolved in a village environment, with the availability of modern 
material. The field research also included analyses of how the locals respond to climate, 
through architectural design and building orientation.  
Village selection 
A typical village is selected, based on its proximity to surrounding villages and primary 
transportation routes. This village is only an example to demonstrate the possibilities of 
architectural intervention. This particular village is called Bajwa Kalan, located in the district 
of Jalandhar, Northern Punjab with a population of 1958. 65 66 
                                                          
64 Maha Salman, "Sustainability and Vernacular Architecture: Rethinking What Identity Is," IntechOpen, November 16, 2018, , accessed 
May 15, 2019, https://www.intechopen.com/online-first/sustainability-and-vernacular-architecture-rethinking-what-identity-is. 
65 Figure 21 Map of Punjab  
https://www.veethi.com/places/punjab-jalandhar-district-479.htm 
66 Figure 22 Map of Bajwa Kalan Google Maps  
 
Figure 22 Map of Punjab 
Figure 21 Map of Bajwa Kalan 
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Village Utilities : 
Electricity is a significant problem in many rural villages throughout Punjab; each village 
generally has a 3-4 hour cuts per day. For those who can afford it, the shortage of electricity 
are supplied through battery powered inverters and generators running on diesel to produce 
power during the cut. The local people have adapted to living with electricity cuts, performing 
most activities like cooking and cleaning without it. However, the only major problem with 
electricity cuts arises during the summers, due to the mechanical cooling devices being 
electrically-powered.  
 
The water to villages is provided by a tubewell bore which draws water from the ground. The 
water is then pumped into a tank and released in the village pipelines, connecting to every 
house. The villagers fill up pots from these taps for drinking use and store the remainder in the 
water tanks located on rooftops.  
 
 
 
Figure 23 Village temple and entry ring road – Authors image 
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Currently, there is no sewerage facility in the village; each house releases waste into the 
exposed gutters, transporting waste to the village pond. The village Panchayat is in the process 
of installing underground pipes and collecting the waste. There is no knowledge of stormwater 
retention amongst the villagers, despite having major water security issues. The public and 
private transportation have evolved rapidly in the past two decades. In the early 1990s the horse 
carts, public buses and rickshaws were the most common form of transportation. With 
globalisation, two-wheelers and autorickshaws have become more common. Furthermore, 
buses are still the primary form of transporting. Buses pass through the village every 30 mins, 
making it the most economical form of transport to larger cities.  
Village Facilities:  
Commerce activity is located along the side of the grand trunk road, which include grocery 
shops, barber, dairy, mechanic, electrical repair and medical clinics. The villages that do not 
pass a major road are often limited in the retail facilities available to them, which they have to 
travel to larger towns to purchase goods.  
 
 
 
 
 
 
Figure 24 Entry gate in to the village - Authors image 
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Dwelling A:  
This dwelling was constructed in the early 1990s to accommodate a family of three members. 
It’s a typical example of a Pakka house, with the entry in the courtyard space that links to the 
veranda. The dwelling shares the side and rear walls with the neighbours, allowing no 
ventilation for the backroom. In these earlier houses, the toilets and cleaning spaces were 
located away from the cooking and living areas.  
 
 
 
 
Figure 25 Study of dwelling A 
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Figure 26 Planning and spatial investigation - Authors Image 
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Roof System  
Timber beams and steel girder system: 
 
 
 
This system is prevalent in single-level houses in the village. The roof make-up consists of 
steel girder at 1.5m intervals. The timber beams across the girder at 400 centres. Bricks are 
stacked on top of the beams and overlaid with the damp proof course. The final layer of 
waterproofing consists of clay and cement.  
 
 
 
 
 
 
Figure 27 Analysis of the roof system 
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Dwelling B:  
This dwelling is constructed in the 2000s era; the typical Haveli plan inspires its layout. All 
the living areas centre around the courtyard, with stairways allowing the roof to be accessible 
for further development and drying goods during summer. It uses a reinforced slab and brick 
construction roof construction with plastered brick walls. The animals and storage area are in 
the rear of the dwelling.   
 
Figure 28 Study of dwelling B – Authors image  
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Figure 29 Planning and spatial investigation - Authors image 
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Roof System 
The most common system in newly built houses is a reinforced concrete system, due to its large span 
capacity. The process starts by creating a steel mesh, poured onsite. The concrete is cured and overlaid 
with tarmac for waterproofing. A layer of dirt is applied on the tarmac, followed by bricks and finished 
with a soft layer of cement or marble 
 
 
 
 
 
 
 
 
 
 
 
Figure 30 Analysis of the roof system 
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Dwelling C:  
Larger joint families use this building typology in the village, generally located outside the 
boundary. This layout can also be seen in small schools and other public buildings, laying out 
rooms around the courtyard. These dwellings are occupied by migrant workers, while owners 
migrate overseas or to the city.  
 
 
 
 
 
 
Figure 31 Study of dwelling C - Authors Image 
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Figure 32 Planning and spatial investigation - Authors image 
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Village Wall Systems  
 
Kiln Baked Bricks  
The existing village primarily uses brick wall construction, ranging from 9 inches (230mm) to 
18 inches (460mm). Brick is overlaid with plaster and paint for the desired look and 
personalisation. Steel reinforcement is combined with the brick for needed strength. 
 
Reinforced Concrete  
Modern houses built in the village use reinforced concrete, due to cheap on-site labour and 
minimal wet weather making construction relatively easy. Reinforced concrete gives the 
builders flexibility to build multiple levels and achieve large spans much easily than brick.  
 
Common elements.  
Courtyard – is the critical design element for all types of houses, it serves as a communal 
gathering area in the evening, and numerous household activities take place there during the 
day. The courtyard also provides ventilation in the hot-dry climate, avoiding direct sunlight 
penetration from entering the bedroom. The floor finish of the courtyard varies, traditionally 
coated with mud and cow dung which provides excellent thermal insulation qualities. 
Contemporary courtyards can also have marble or a stone finish.  
 
Doors/Entry  
Handmade doors present a variety of materials from wood and iron nails, handcrafted for each 
dwelling.   
 
Figure 33 Wall materials - Authors image 
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Envelope 
Due to the hot-dry climate, the regional vernacular architecture uses the envelope as a tool to 
retain dwellings at sufficient temperatures during extreme climates. The envelope acts as a 
boundary between the interior and exterior of the building; modifying the climate as it 
transitions.  
 
The envelope is made up of fabric and form which help to modify the climate conditions in the 
building. The fabric consists of thermal insulation, thermal mass and aperture. The thermal 
insulation controls the flow of energy in and out of the building. Thermal mass measures the 
capacity a thick material can store heat. The apertures allow sunlight, daylight and fresh air to 
enter the dwelling, also removing the stale air.  
Figure 34 Envelope Study: Authors image 
Figure 35 Envelope Study B - Authors image 
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During the investigation, a variety of enclosure systems were used by the locals. The enclosure 
systems consisted of various openings in the form of doors and windows, including grills and 
overhang shading devices.   
 
 
 
Figure 36  Envelope Study C - Authors image 
Figure 37  Envelope Study D - Authors image 
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Botany 
During the field research, the local botany was studied to understand the types of native trees 
in the region and their uses. This research would guide design in combination with the material 
in the architectural intervention and provide landscaping guidelines.  
Bhorr (Banyan – Sacred fig tree)  
The Bhorr has cultural significance in Punjab; it symbolises 
gathering and community. Social activities took place around 
the tree including, public seating (Sath), playing cards and 
hanging off the tree branches. The tree is ever-green and 
provides thick shading and optimal resting place in a hot 
climate of Punjab.67 
 
Baans (Bamboo)  
Bamboo is native to Punjab, its used to make temporary 
structures for animals. The material has excellent tensile 
strengths and is very flexible to work with. Bamboo grows as 
a weed along the sides of the roads; it seems the villagers may 
have not understood the use and potential bamboo has. 68 
 
Sufehda (Eucalyptus)  
 The Sufehda were farmed in Punjab and were the primary 
source of building materials during the 1990s. The material has 
high strength and its used as beams, lintels and window 
joinery. With the introduction of concrete and steel, Sufehda’s 
have become less popular. 69 
 
                                                          
67 Figure 38 Bhorr Tree https://cosmobotanicals.files.wordpress.com/2014/06/banyan-tree-on-pipiwai-trail.jpg 
68 Figure 39 Baans http://bambusy.info/img/uploaded/Indie-Karnataka-jiznicast-01.jpg 
69 Figure 40 Sufehdas along a rural road  https://c1.staticflickr.com/8/7292/8732933954_544a068b0f_b.jpg 
Figure 39 Baans  
Figure 40 Sufehdas along a rural road 
Figure 38 Bhorr Tree  
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Neem (Azadirachta Indica)  
Neem is used in construction for making joinery, it does not 
have any structural strength, but it has protective qualities 
against termites. Neem is also used in traditional medicines and 
has many other uses including toiletries items, fertilisers, 
timber protectants. 70 
 
 
Sheesham (Dalbergia Sissoo)  
 Sheesham is very ductile, easy to work with and great 
opportunity for villagers to handmake baskets, furniture and 
beds.71 
Others: Mulbury, Berry tree, Persian Lilac, Mango tree 
 
 
 
 
 
 
 
                                                          
70 Figure 41 Neem Tree  http://plan-verde.com/wp-content/uploads/2015/04/Neem-Tree-6-years-old-Plan-Verde-NGO.jpg  
71 Figure 42 Sheesham Tree https://www.thebasicwoodworking.com/wp-content/uploads/2016/03/Sheesham-tree-300x225.jpg 
 
Figure 41 Neem Tree  
Figure 42 Sheesham Tree  
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PRECEDENT STUDIES 
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Pani Community Center 
Architect: Schilder Scholte Architects  
Project Type: Community and Education   
 
Climate: Sub-tropical humid (wet) 
Budget: $70,00 NZD 
 
This project is built in Rajarhat, Bangladesh, inspired by the sharing of knowledge and 
wellbeing of the community. The main part of the design process was to only build with local 
materials within a 15-mile radius. The foot print of the building is 900sqm, fully sustainable 
with zero electricity and fossil fuels used during construction. Materials included reused steel, 
mortar, recycled corrugated panels, mango wood and hand shaped bricks with bamboo.  
The U shape court yard allows a large courtyard space, with lavatories on the ground floor and 
workshops on the upper level. This allows for continuous airflow throughout the building. 
Which makes it passively ventilated, requiring no fans during summer. The raised light roof 
allows the building to reflect direct heat, which is dispersed throughout the interior.  The large 
roof span allows for rain water collection, contributing to a low maintenance cost. 72,73 
 
                                                          
72 "Pani Community Centre / SchilderScholte Architects," ArchDaily, February 24, 2015, accessed April 20, 2018, 
https://www.archdaily.com/600713/pani-community-centre-schilderscholte-architects. 
73 Figure 43 Shaded courtyard space https://www.archdaily.com/600713/pani-community-centre-schilderscholte-architects 
 
Figure 43 Shaded courtyard space  
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74 Figure 44 Floor Plans of the Pani Community Center https://www.archdaily.com/600713/pani-community-centre-schilderscholte 
architects 
Figure 44 Floor Plans of the Pani Community Center  
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Tipu Sultan Merkez School  
Architect: Roswag Seiler  
Project Type: School   
Climate: Sub-tropical semi-arid (steppe) climate 
 
Located in the Punjab region of Pakistan, the facility unites the concept of learning with the 
local craftsmanship in the region. It creates a platform for the locals to enhance building 
techniques to provide a sustainable built environment for their community.  The school houses 
eight classrooms which combine earth and bamboo construction, forming two levels. 75 The 
bamboo is found locally in the region and is a cheap structural alternative to concrete and steel. 
The architects and the locals upgraded the bamboo with boric acid treatment and steel fixings 
to form a truss. The truss is supported by the bamboo structural columns which form a 
continues span. 76 
                                                          
75 "The Height of Sustainable Design," Earthen School Tipu Sultan Merkez - Ziegert | Roswag | Seiler Architekten Ingenieure, accessed 
April 20, 2018, https://www.zrs-berlin.de/en/architektur-en/lehmschule-tipu-sultan-merkez-en. 
76  Figure 45 Plans and elevations https://www.zrs-berlin.de/en/architektur-en/lehmschule-tipu-sultan-merkez-en. 
Figure 45 Plans and Elevation 
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The brick foundations stop moisture entering the building and protect the monsoons. The 
earthen walls (cob) are 60cm thick, protecting against direct sun penetration while maintaining 
a sufficient thermal temperature. 77 This project represents a precedent example of a facilitating 
architect at work, using the knowledge of architectural design, materials and tectonics to 
formulate an appropriate built environment. The participation of the locals on the construction 
site provides a learning platform which they can easily replicate in the future, without the 
presence of an architect. 78 
 
 
 
 
                                                          
77 "Earthen School - Tipu Sultan Merkez, Pakistan," Design Addict, , accessed April 20, 2018, 
http://www.designaddict.com/blog/2011/12/01/Earthen-School-Tipu-Sultan-Merkez-Pakistan. 
78 Figure 46 On site self-built process  https://www.zrs-berlin.de/en/architektur-en/lehmschule-tipu-sultan-merkez-en. 
Figure 46 On site self-built process 
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Cassia Coop Training Centre  
Architect: TYIN Tegnestue Architects  
Project Type: Vocational learning 
Climate: Tropical  
Budget: $50,000 NZD 
 
This Cassia Coop training centre is in Sumatra, Indonesia. The facility is designed for the local 
farmers and workers working in the cinnamon manufacturing industry. This building celebrates 
a healthy relationship between the industry and the farming labour, providing them with a safe 
and secure place of learning. 79 80 
 
                                                          
79 Figure 47 Plan and elevation study  https://www.designboom.com/architecture/tyin-tegnestue-architects-cassia-coop-training-centre/. 
80 "TYIN Tegnestue Architects: Cassia Coop Training Centre." Designboom | Architecture & Design Magazine. March 10, 2014. Accessed 
May 27, 2018. https://www.designboom.com/architecture/tyin-tegnestue-architects-cassia-coop-training-centre/. 
Office 
Kitchen 
Lab 
Class 
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Show 
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Figure 47 Plan and elevation study  
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The primary concept behind the construction is the use of light timber, which is locally sourced 
from the cinnamon forest. The base construction is made up of brick and concrete for structural 
durability. Due to the high humidity climate, the use of thermal mass and large eaves, have 
been used to achieve efficient cross ventilation, to keep the building cool.   
 
The interior finishes also reflect local craftsmanship, especially on the window and door 
joinery. It took seventy workers and three months to complete this project, with the input of 
the local village mill.  The project uses simple details, with a pragmatic and simple approach, 
making it easy for the local villagers to participate in the construction. 81   
 
The precedent study provides an evidential and realistic example of how to produce 
architecture with locally sourced materials under the theme of working and learning. The use 
of timber and brick provide for a durable and simple construction mechanism while 
maintaining the expression of the local craftsmanship. The U-shaped floor plan provides a 
practical courtyard space, providing shade and space for activities.   
 
 
 
 
 
  
 
 
 
 
 
 
 
 
82 
                                                          
81 "TYIN Tegnestue Architects: Cassia Coop Training Centre." Designboom | Architecture & Design Magazine. March 10, 2014. Accessed 
May 27, 2018. https://www.designboom.com/architecture/tyin-tegnestue-architects-cassia-coop-training-centre/. 
82 Figure 48 Plan and elevation study https://www.designboom.com/architecture/tyin-tegnestue-architects-cassia-coop-training-centre/. 
 
Figure 48 Interior and exterior perspective 
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Analysis  
Pani Community Center  
Planning provides a combination of working and learning spaces in the same building. It also 
allows working and learning activities to take place simultaneously without causing a 
disturbance. The courtyard space host social activities. The roof structure achieves large spans 
while being economical and lightweight.  
 
Tipu Sultan Merkez School  
Provides a sustainable method to use bamboo as a screening device and structure. The thickness 
of wall varies to respond to different orientations.  Lightweight screens on the upper level allow 
optimal ventilation and light filtration. Bamboo treatment with boric acid provides a precedent 
for durability and reliability.  
 
Cassia Coop Training Centre  
Combination of timber and brick are used for durability and simplified construction processes. 
Building blocks split in a plan to allow cross ventilation and circulation. The separation 
between the main roof and secondary roof provides continuous air movement to disperse heat 
across.  
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Industry Precedents  
In the rural villages of Punjab, people tend to have an exceptional connection with their houses. 
Regardless of their status or class in the village, decoration and personalisation of the living 
environment can be experienced. However, there is zero to little effort applied in their working 
environment. The place of work tends to have no character and often feel neglected. The 
buildings only exist to shelter, it provides no value to the business and fails to uplift the 
customer experience.  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 48.1 Images showing various working environment in neglected state. – Authors image  
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Agriculture Workshop 
Agriculture practices in Punjab are on the bridge of transition from old green revolution 
methods to new organic and sustainable ways of farming. The university professors who come 
into villages to teach farmers new techniques have no proper facility to gather. The older 
farming generation is less educated and does not understand complicated theories of 
agriculture, however, the best method of learning for them is a visual one, through hands-on 
training. The existing workshops are held on sites or in one of the school classrooms. There is 
no proper learning environment, furthermore, onsite training is cancelled if the weather 
becomes too hot or wet from the rain. Through architectural design, the agriculture facility 
must promote farming techniques and attract farmers to attend seminars. Currently there are no 
facilities which capture agriculture and workshop simultaneously. 83 
 
 
 
 
 
 
 
 
 
                                                          
83  Figure 49 Existing agricultural workshops in the rural http://www.khetivirasatmission.org/ 
Figure 49 Existing agricultural workshops in the rural -Image from Kheti Virasat Mission  
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Markets 
Existing retail buildings were studied to understand the commercial typology in the rural. The 
retail space is divided in a rectangular block. The double level retail feature stays on the upper 
level to provide accommodation to the shop owners. Some owners extend the shelter in front 
of the retail blocks by using temporary tent type structure.  
 
Housing  
The study of low-cost housing schemes in India highlight a fundamental formula used by architects, 
allowing the user to control the design process for the best result. Belapur Housing in Navi Mumbai by 
Charles Correa is a prominent example of low-cost housing, according to Peter Davey the architecture 
allows “families to build according to their perceived needs when capital becomes available. 
Incrementality acts as a spur to producing housing quickly because people who build their own houses 
are highly motivated to complete the job.”84 This method of designing reflects the Faciliatory approach 
(I give them what I can) as discussed in the Role of Architecture Chapter. In contrast to mass-modern 
housing schemes which thrive on the Egoist approach (Give them what I want)85, limiting the user and 
having to much control. In the case of rural development, the relationship of the architect with the client 
should enable a positive development, provide support and allow people to expand. The expansion is 
evident in the study of the houses in the village, as the families grow so do their living environments. 
The master planning and layout compositions investigated locally, along with housing schemes have 
been incorporated in to the design template.  
                                                          
84 Peter Davey, "Belapur Housing in Navi Mumbai, India by Charles Correa," Architectural Review, , accessed May 15, 2019, 
https://www.architectural-review.com/essays/belapur-housing-in-navi-mumbai-india-by-charles-correa/8684855.article. 
85 Ashraf M. A. Salama, New Trends in Architectural Education: Designing the Design Studio (Cairo, Egypt: Anglo Egyptian Bookshop, 
1997), 27 
Figure 50 Example of a typical rural retail – Authors image  
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Proposed Structural Templates  
This part of the explanatory document explores the proposed structural template design for the 
architectural intervention. The structural template incorporates the knowledge from the field 
research and precedent studies. The template is designed with an intent to innovate the existing 
methods of construction in the village. The structural template incorporates the design 
principles to provide an architectural platform for development. This will allow the villagers 
to use the appropriate systems (structure, enclosure, material) to compose different 
architectural designs.  
 
Principles of Design  
 The research article by Sanyam Bahga and Gaurav Raheja examines the critical regionalism 
architectural concept in India, through a survey of regionalist architectural projects in 
postcolonial India. The authors highlight limitations of modernist architecture as a result of 
its insensitivities to the cultural and social values of native building environments. Critical 
regional design principles take into consideration the authenticity of an environment by 
cultivating a design language that addresses the local conditions, also being balanced while 
incorporating modern innovation. The authors use critical regionalist criteria to identify 
projects constructed using its principles. The investigation leads to a discovery of building 
types that incorporate varying degrees of critical regionalism which shows critical 
regionalism's capacity to address building typologies, such as cultural institutions, housing, 
higher education and research, primary and secondary education, hospitality sector, religious 
institutions, offices, government buildings, healthcare, industrial, and retail and commerce.  
The criteria by Bahga and Raheja has been used as a framework to explore a rural 
development scheme for Punjab. Bahga and Raheja's model presents seven criteria in 
identifying regionalist architectural projects. 86 
 
 
 
 
 
 
 
 
 
 
                                                          
86 Bahga, Sanyam, and Gaurav Raheja. "An Account of Critical Regionalism in Diverse Building Types in Postcolonial Indian 
Architecture." Frontiers of Architectural Research 7, no. 4 (September 11, 2018): 473-96. doi:10.1016/j.foar.2018.09.001 
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These are as follows:  
 
• Context-specific architecture  
(Does the design respect the character of the surroundings in which it is situated?)  
 
• Historical knowledge  
(Does the architecture take into account the building traditions of the region?)  
 
• Climate responsiveness  
(Does the architecture of the building respond self-evidently to the climatic conditions at the 
site where it is situated?)  
 
• Materiality (Does the project use locally available materials predominantly for the 
construction?)  
 
• Ecology and landscape  
(Does the project minimise the impact of its construction on the ecology of the site and the 
surroundings?)  
 
• Social and cultural appropriateness  
(Does the architecture of the building respond to the social needs and lifestyle choices of its 
intended users?)  
 
• Technology  
(Does the design adapt modern technology in a sustainable way to benefit the building 
programme?) 87  
 
Their model does not need to be improved as it provides sufficient guidelines for all 
architects designing in regional areas. The author states in the article that the criteria have 
been used by architects throughout India to meet the need for individual building 
programmes. The focus of the research is to investigate to which degree each building type 
addresses or lacks addressing the critical regionalist criteria.  
 
I have adapted the model to cater my design proposal of a self-built architectural design 
scheme for the people in rural Punjab. The criteria provide simple design principles for the 
locals to follow without the requirement of a specialist consultant, to ensure the project can 
be carried out with a clear focus and does not turn in to a low-quality built environment.  
The rural development scheme utilizes these seven criteria and with an addition of the eighth 
criteria of standardisation. Standardization was added to the criteria to allow for villagers to 
                                                          
87 Bahga, Sanyam, and Gaurav Raheja. "An Account of Critical Regionalism in Diverse Building Types in Postcolonial Indian 
Architecture." Frontiers of Architectural Research 7, no. 4 (September 11, 2018): 473-96. doi:10.1016/j.foar.2018.09.001 
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take ownership of their environment and make the construction process more facile and 
efficient. The village communities cannot afford to hire architects and therefore it was 
important to add an element that addressed growth that is sustained over time and 
affordability. For example, in their analysis of the housing building typology Bahga and 
Raheja show materiality, landscape, climate, and circulation considerations however these 
housing types did not address basic human needs for those unable to afford such 
considerations. 
The eight design principles address the local needs and conditions of each village and its 
people. They help to personalize projects, regardless of building type, while providing people 
with clear and facile direction to be the knowledge bearers of their environment as they 
organize, design, and construct. The principles and criteria promote integration of local skills 
and materials, which further retain the architecture’s response to local needs and conditions 
while performing optimally in a niche climate. The assessment criteria has helped these 
design principles address economic, environmental, and social considerations of rural, village 
communities through architectural design. With the introduction of the eighth criteria, of 
standardization. 
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Design Principles  
 
Context Specific Architecture 
• Respect existing built fabric of the village  
• Scale and size to fit the rural village context and lifestyle 
• Reuse traditional methods of material processes and construction  
• Locally built within village context over factory fabrication  
• Integration of local skill, labour, and material 
 
 
           Climate Responsiveness 
• Integrate passive ventilation and heating methods  
• Adaptive wall thickness for thermal insulation 
• Facades varieties to respond to solar orientation  
  
            Materiality 
• Promotion of local building material and labour 
• Standard material palette for simplified construction process 
  
            Ecology and Landscape 
• Sustainable use of resources and execution 
• Recycle demolition materials responsibly 
• Efficient and effective use of village land 
• Accessible distance between facilities and existing village fabric  
    
            Social and Cultural Appropriateness 
• Address needs of local population in rural Punjab  
• Internal sub-village connectivity 
• Efficient and comfortable educational, living, and working spaces 
• Integrative and collaborative design decision making by locals 
• Safeguarding safety, privacy, comfortability of the occupants  
• Capacity to handle future development  
• Flexibility in use of building typologies 
• Allowing freedom of choice through personalisation in the built process  
  
       Technology 
• Modern technology interacts and benefits with traditional village needs 
• Innovations to be adaptable and feasible  
  
   Standardisation  
• Use of standard sizes and joining systems for construction ease 
• Selection of structure systems to respond to scales and spans of individual building 
• Standardised modular design system for self-built efficiency  
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Materials  
Economical, regional and sustainable factors influence the materiality of the architectural 
development as presented in the precedence study of the Pani Community Center, Cassia Coop 
Training Centre and Tipu Sultan Merkez School. To retain a self-built scenario without external 
machinery and high-tech engineering, the villagers should be familiar with the technique of 
construction, preparation of material and locating the source of material.  
Brick 
The nearest brick kiln is in a nearby village at 10km, during our visit the kiln was in production. 
Most of the labour workers were from the outer states and had been permanently living in the 
kiln. The main reason to consider brick was due to its low cost; each brick costing 5 rupees. 
The bricks can be transported on bullock carts or tractors. Brick can be stored on construction 
site and can be easily assembled by skilled bricklayers.  
 
Figure 51 Local brick kiln – Authors image  
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Bamboo 
India has 11.36 million hectares of bamboo, being one of most extensive in the world. In the 
state of Punjab, bamboo can be found growing, similarly to weed, alongside the road.  
Historically it was used in the construction of a Kacha Houses. With the progression, it has 
gone out of use, however Southern Indian states have revived the use of bamboo in buildings 
and furniture making. 88 Considering the cost of bamboo in comparison to steel and concrete, 
along with its strength qualities, an appropriate material is utilised to incorporate into the 
architectural design. Bamboo has very little wastage for construction use and as a renewable 
source is environmentally friendly. 89  
 90 
 
 
                                                          
88 "Bamboo Zone." Bamboo House India. Accessed May 25, 2018. http://www.bamboohouseindia.org/bamboo-zone/. 
89 "Why Bamboo." Bamboo House India. Accessed May 25, 2018. http://www.bamboohouseindia.org/why-bamboo-houses/. 
90 Figure 52 Bamboo farming https://www.thebetterindia.com/126110/bamboo-maharashtra-anand-patki-green-gold-innovation-cultivation-
rural-india/ 
 
Figure 52 Bamboo farming  
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Timber: 
During the field research, the houses built before the 1990s had included the use of local timber 
materials for the roof structure systems. With the introduction of concrete and steel, the timber 
materials have become less popular for construction. Due to the low demand, the prices of local 
timber like Eucalyptus have fallen.91 In the village alone, one of the two mills had shut down, 
due to lack of trade. Timber can be re-introduced to the villagers as an ideal material for short 
span construction and non-loadbearing columns. It will help lower the construction cost and 
will require minimal handling of material. The material can be shifted to construction site from 
the mill during the construction stage.  
 
Concrete:  
Every village has skilled concrete masons, suitable for working with the 
locals. On-site labour is very affordable, providing fast construction. 
Concrete is very durable and has good thermal qualities in the Punjab 
climate.  
 
 
                                                          
91 http://timesofindia.indiatimes.com/city/chandigarh/Fall-in-prices-Poplar-eucalyptus-growers-seek-help-from-
Centre/articleshow/47848227.cms 
Figure 53 Local village wood mill – Authors image 
Figure 54 Local concrete mason - Authors image 
75 
 
Roof Structure Systems  
System A 
Timber and brick roof system  
The timber can be stored at the local mill and treated by the village mill owners. Timber is 
usually treated with boric acid powder or neem oil to preserve the quality. On-site, the required 
beams can be cut and fixed into the walls. Bricks are laid on the frame and overlaid with the 
damp proof membrane, followed by the membrane plastered with a layer of cement.  
• Good for smaller spans   
• Cost-effective  
• Renewable material use  
• Average thermal lag quality  
• Provide more business to the local mill  
• Easy to construct on site  
• Requires yearly maintenance   
 
 
 
 
 
Figure 55 Roof structure analysis 
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System B 
Filler Slab Roof System  
This system combines the reinforcing qualities of bamboo in concrete to form a slab. Tiles or 
timber boxing create the fill in the slab.  The concrete fills less space and therefore a reduction 
in weight and use of the material. This type of construction technique was first used by Laurie 
Baker in India during the 1970’s and had great structural properties as tested by the Anna 
University, Chennai. 92  
• Great thermal qualities 
• Reduction in material compared to a conventional concrete slab by 19%. 93 
• The ceiling does not require plaster; the bottom side can be used to create an aesthetic 
effect.  
• The method can be easily adapted  
• Does not require specialist labour  
The filler slab is not currently available in the village. The village has the availability of the 
material and craft, but the innovation is missing to generate an alternative method of 
construction. The filler slab method will be beneficial for further expansions especially with 
housing and similarly sized facilities.94 
                                                          
92 "Roofing with Filler Slab." Roofing with Filler Slab - Auroville Wiki. Accessed May 27, 2018. 
http://wiki.auroville.org.in/wiki/Roofing_with_Filler_slab. 
93 "Filler Slab Roofs: An Alternative Roofing Technology." Sepindia.org. Accessed May 27, 2018. http://sepindia.org/ihd-sep/ceeef-
technologies/filler-slab-technology/. 
94 Figure 57 Slab section http://wiki.auroville.org.in/wiki/Roofing_with_Filler_slab. 
 
 
Figure 56 Structure perspective Figure 57 Slab section 
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System C 
Bamboo Reinforced Concrete  
Research conducted by Khosrow Ghavami indicates that the strength qualities of bamboo can 
be an alternative material to steel. The main issue surrounding the use of bamboo in concrete 
is the absorption of water and contracting the material while setting in the reinforcing. 
However, this can be avoided by resting the bamboo with horizontally and treating it with boric 
acid and neem oil.95 
With this treatment, bamboo will retain the same thickness while inside the cast. The method 
of creating a bamboo slab is done by laying half bamboo cuts in a diaphragm, which is held by 
strips of bamboo and then poured with concrete to create a solid slab. 96 
                                                          
95 Figure 59 Assembly of the slab 
https://www.researchgate.net/profile/Khosrow_Ghavami/publication/222684721_Bamboo_as_reinforcement_in_structural_concrete_eleme
nts/links/5ac2813daca27222c75cea3c/Bamboo-as-reinforcement-in-structural-concrete-elements.pdf?origin=publication_detail 
96 Khosrow Ghavami, "Bamboo as Reinforcement in Structural Concrete Elements," Cement and Concrete Composites, July 2005, 
,accessed May 30, 2018, doi:10.1016/j.cemconcomp.2004.06.002. 
 
Figure 59 Assembly of the slab Figure 58 Sketch Perspective 
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System D 
Bamboo Trusses with Iron Roofing.  
 
Currently in the village, there are no long-span structures built by the locals. In the study of the 
existing village industry, large spanning structures are primarily constructed by commercial 
developers with engineered steel portal frames and concrete.  In response, a precedent study of 
the Pani Community Center provided a simplified system of a long-span structure. The system 
uses a bamboo truss and lightweight corrugated system.  It can be assembled on site and 
installed by the locals without the use of cranes or specialised equipment. 97 
 
The truss system is further developed by integrating it into a column system and also combining 
four pieces of bamboo to carry the load of the truss. The lightweight material acts as a reflector. 
The gap between the internal roof and the external allows for ventilation to withdraw heat out 
of the building.  
 
                                                          
97 Figure 60 Bamboo truss development https://www.zrs-berlin.de/en/architektur-en/lehmschule-tipu-sultan-merkez-en. 
 
Figure 60 Bamboo truss development 
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Wall Systems  
Single brick wall 
• 115 mm thick (standard size) 
• Thermal lag: 2.5 Hours  
• Solar Heat gain factor: 10% 
Double brick wall 
• 230 mm thick  
• Thermal lag: 5 Hours  
• Solar Heat gain factor: 20% 
Double brick wall with bamboo RCC 
• 250 mm thick  
• Thermal lag: 5 Hours  
• Solar Heat gain factor: 20% 
Concrete with RCC bamboo  
• 300 mm thick  
• Thermal lag: 7.8 Hours  
• Solar Heat gain factor: 7%  98 
 
 
 
 
 
 
 
                                                          
98 " Paul Gut and Dieter Ackerknecht, Climate Responsive Building: Appropriate Building Construction in Tropical and Subtropical 
Regions (St. Gallen: SKAT (Swiss Centre for Development Cooperation in Technology and Management), 1993), 2/8. 
Figure 61 Wall system types – thickness and types adapted from Climate Responsive Building 
Appendices. Refer to the appendix of the thesis for further information.  
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Column and Beam  
125x125mm solid timber column 
50-60 diameter singular bamboo column  
Double bamboo column 
Quad bamboo column 99 
230mm brick column 
100x100mm concrete column with dual bamboo reinforcement 
200x200mm concrete column with cage bamboo reinforcement 
H- concrete column with bamboo reinforcement 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          
99 "Community Center Camburi / CRU! Architects," ArchDaily, December 03, 2018,  accessed May 15, 2019, 
https://www.archdaily.com/906024/community-center-camburi-cru-architects 
Figure 62 Column types 
Adapted from the research of  Khosrow Ghavami, 
"Bamboo as Reinforcement in Structural Concrete 
Elements 
Double column system adapted from Pani Community Center 
and Tipu Sultan Merkez School  
- see precedent study  
Single bamboo and timber column adapted from local 
village architecture analysis  
Combining the double column system to create a durable 
column system like the one used in Community Center 
Camburi  
- see precedent study  
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Enclosure Systems   
The façade template provides possible enclosure systems for different orientations. The sun 
penetration on each façade determines the sizes of the openings, for example:  
South Face – High sun penetration. = Minimal or necessary openings for ventilation  
North Face – Low sun penetration = Large openings with screening devices 
The enclosure template takes design language from the existing opening types present in the 
village, because the existing is evident of the locals capabilities. The various options provided 
for each face gives the user the flexibility to determine safety and privacy requirements for 
each induvial building type. In addition to safety and privacy, each façade template controls 
the amount of ventilation and aperture permitted into the building.  
Three modes of boundary thresholds are formed by the enclosure (Solid – Semi Solid – Soft). 
The solid boundary defines space clearly, providing the highest form of privacy and security. 
An example of a solid boundary is a solid brick or concrete wall with no or minimal openings. 
The semi-solid boundary is used to define space within a larger space; it combines solid walls 
with a jhali or threshold openings. Soft boundaries provide a transparent connection through 
space. With the use of curtains, full jhali walls and landscaping, the soft boundaries can be 
formed.  
Figure 63 Enclosure template 
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Importantly, this template is intended to be further developed to incorporate additional opening 
types, boundary thresholds, materials and colours so the occupants can personalise the 
architecture while sticking to basic guidelines.  
100 
 
 
                                                          
100 Figure 64: Laurie Baker, "HOW TO REDUCE BUILDING COSTS - Laurie Baker," Laurie Baker, 24, accessed May 14, 2019, 
http://lauriebaker.net/images/stories/files/houses.pdf. 
Figure 64 Possible brick variations, inspired by Laurie Baker 
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Completed Template 
 
 
 
 
 
 
 
 
 
 
Material  
Roof 
Columns/Beams and Walls 
Enclosure  
84 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DESIGN PROCESS 
 
85 
 
Design Process 
The village of Bajwa Kalan is surrounded by smaller villages , forming a 
connection through small rural roads. The grand trunk road passed through 
Bajwa Kalan, the north linking to the city of Jalandhar (45 km) and the south 
links to the city of Moga (32 km).  As per the village cluster guidelines  discussed 
in the chapter (Smart Village Hub Cluster Development Approach, page 34),  this 
village is in a ideal centeralised location, connecting to other eight village s. The 
village has three primary routes and five secondary routes that circulate 
incoming traffic from neighbouring vi llages. These routes are also used by the 
locals to access their land.  101 
Programme  
The proposed programme is derived from the research and the needs of the rural population. 
It intends to provide both soft and hard infrastructure through architectural intervention to 
foster a socially, economically and environmentally sustainable community. The architectural 
design intergrates analysis conducted in the precedent studies, field research and the proposed 
design template. Although the designs are designed by myself, these are almost entirely 
resolved. If such a project were to happen, then the design process would be a shared with the 
community, and the construction methods would be continually evolving from the first-hand 
experience of the processes of the building. 
                                                          
101 Figure 65 Forming of a village hub, Google maps 
Figure 65 Forming of a village hub 
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Programme Breakdown  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Education: 
-Vocational Education  
-Primary School   
 
Housing 
-Singles Accommodation  
-Family Accommodation 
 
 
Business  
-Storage Warehouse  
-Organic Agriculture Lab  
-Inner Village Market 
-Road Market  
-Fishery  
 
Infrastructure  
-Biogas Facility  
-Sceptic storage  
-Storm water retention   
 
Transport  
-Inner Village Connectivity  
-Street/Pavement   
 
Figure 66 Village map 
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Design Response  
Vocational Education  
The vocational education facility will provide a platform for the rural youth to gain technical 
education (trade and crafts). As indicated in the Rural Non-Farm Employment research, the 
addition of a vocational education centre will add a layer to the existing education system, 
providing opportunities for businesses and entrepreneurship. The facility will be located near 
the existing secondary school, allowing students to attend workshops during the school hours. 
The school will employ existing local craftsman in the region, skilled in their respective trades, 
to tutor classes in the school. The building will also serve as a community building, which can 
be hired for social events.   
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 67 Existing education model in the rural. 
Figure 68 Proposed education model in the rural. 
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The ground floor plan is inspired by the Cassia Co-op Training Center, designed around a 
centralised courtyard, providing internal access to the building. The main workshop is in the 
rear of the building with staffroom and offices along the side. The stairs provide vertical 
circulation to both bays of the building to ensure safety in the case of a fire. The first floor is 
designed for casual and formal study areas; it also has IT labs and rentable meeting areas for 
the locals.  
Figure 69 Floor Plans 
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Figure 70 Template forming the design 
 
 
 
 
 
 
Building Composition  
Roof:  
Primary - Bamboo trusses with corrugated roofing – (Pani Community Center ) 
Secondary- Filler slab system – (System B p.74 ) 
 
Beams and Column:  
Quad bamboo columns – (Pani Community Center and Community Center Camburi) 
H concrete columns with bamboo reinforcement- (Columns p.78 - Khosrow Ghavami)  
 
Wall:  
South- 300mm concrete wall with bamboo reinforcement  
North, Each, West – Double brick with reinforcement and selected paint.  
 
Ventilation  
Cross ventilation is achieved by the breaking the buildings into sections, allowing air to cross. 
In the workshop area, wind towers are used to capture air. A condenser cools the air as it travels 
down the tower and into the workshops. There is a gap between the primary and secondary 
roof, this gap allows continues airflow through the roof space, dispersing the hot air. In winter, 
the building uses mechanical heating, powered by the gas from the local biogas facility.  
Figure 71 Draft Exterior perspective of the Vocational Education facility – Authors image  
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Primary School 
 
Figure 72 Floor Plan 
Figure 73 Exterior perspective 
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Agricultural Workshop and Market  
The agricultural workshop will provide a platform for the local farmers to learn innovating 
farming techniques. One of the main focuses of the agricultural workshop is to introduce 
organic farming to the locals and provide them training to do it efficiently. One method of 
achieving this is through the introduction of a visual learning experience and providing them 
with a platform for interacting with agriculture professionals. The agricultural workshop will 
provide farmers with a local seed bank and advise on how to make a transition into organic 
farming. The workshop has direct access to its fields which can host on-site exhibitions to 
showcase new and sustainable farming methods.  
The workshop also integrates house on the upper level, so it can accommodate living and 
working in the same dwelling. This will ensure the dwelling is maintained and monitored for 
security reasons.  
 
The knowledge is given to the farmers 
to implement organic methods of 
farming on their land, creating a 
practical model of organic farming.  
Business plan to make the agriculture 
lab a practical and user-friendly 
platform of learning.   
Figure 74 Model of implementation  
Figure 75 Business model 
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Figure 76 Floor Plans 
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Figure 77 Section 
Figure 78 Road perspective  
Building Composition  
Roof:  
Primary - Bamboo reinforced in concrete  
Secondary- Bamboo trusses with corrugated cladding  
 
Beams and Column:  
200x200mm concrete column with bamboo reinforcing  
Single bamboo columns  
Loadbearing walls in the interior  
 
Wall:  
South, North, Each, West – Double brick walls  
 
Ventilation  
Wind towers for humid conditions  
Cross ventilation through the buildings  
Gas – Heating for extreme winter climates.  
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Fishery  
Every village in Punjab has a local pond which is used to collect the village waste. These ponds 
are often poorly maintained and become dumping grounds, filthy and unhygienic. The village 
of Bajwa Kalan is making a transition to piped sewer systems; the waste will be collected in a 
tank on one side of the pond. As the village pond is undergoing its cleaning process, it presents 
a potential for the village to utilise the pond to add new economy to the village. The village 
panchayat can lease the pond to locals for a fishery start-up.  
 The fishery will give village access to fresh fish and takeaway restaurant. The fishery can 
directly export fish to the neighbouring towns via the grand trunk road. The architecture 
accommodates business activity on the ground floor with seating along the street side. The first 
floor has accommodation for the operation managers, along with storage and service facilities.  
Figure 79 Typical Model of Business 
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Figure 80 Floor Plans 
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Building Composition  
Roof:  
Filler slab system  
 
Beams and Column:  
200x200m Concrete with bamboo reinforcement  
 
Wall:  
South, North, Each, West – Double brick with reinforcement and selected paint.  
 
Ventilation 
Wind towers and cross ventilation  
 
 
 
 
 
 
 
 
 
 
Figure 81 Street perspective 
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Warehouse and Chiller Facility 
One of the main problems affecting agriculture in rural Punjab is the exploitation of farmers 
by the middleman. The “middlemen and brokers take a hefty commission from the farmers by 
colluding with procurement officers” states Rajendra Aneja. 102 Resulting in a low-profit return 
to the farmers, pushing them under more debt, sometimes to the extents of committing suicide. 
The data from The Tribune India indicate that Punjab region has witnessed 15,000 farmer 
suicides in the past decade, with 87% of these farmers being in debt having less than 5 acres of 
land.103 Indian government’s budget and policies for 2018 promises better crop prices for 
farmers and thorough investigation in exploitation cases. The government is encouraging the 
farmers to sell their crops directly, avoiding the middleman and using established banks for 
farming loans rather than local brokers.104 A case study in the village of Amritsar had seen 
30,000 farmers, setting up a platform to sell their crop directly through social media. The 
brothers, Paviter and Harjap Singh have helped the local farmers experience a rapid increase 
in profit while consumers were still happy with fair prices.105  
 
 
 
 
 
     
                                                          
102 Editor, Letters To the. "Cut out the Middle Men Who Profit from Indian Farmers." The National. February 05, 2018. Accessed May 18, 
2018. https://www.thenational.ae/opinion/feedback/cut-out-the-middle-men-who-profit-from-indian-farmers-1.701992. 
103 Tribune News Service. "Report: 16,606 Farm Suicides in 15 Years." The Tribune, Chandigarh, India - Main News. January 11, 2018. 
Accessed May 18, 2018. http://www.tribuneindia.com/news/punjab/report-16-606-farm-suicides-in-15-years/526766.html. 
104 Jakhar, Ajay Vir. "Farm Policies for India." The Indian Express. November 21, 2017. Accessed May 19, 2018. 
http://indianexpress.com/article/opinion/columns/farm-policies-for-indian-agriculture-sector-pm-narendra-modi-4946854/. 
105 Katoch, Manabi. "30,000 Farmers Are Ditching Middlemen & Selling Their Produce Online. Thanks to These 2 Brothers." The Better 
India. May 23, 2017. Accessed May 19, 2018. https://www.thebetterindia.com/101983/farmer-friend-online-vegetables-direct-from-
farmers/. 
Figure 82 The existing model of commerce Figure 83 Proposed model of commerce 
98 
 
This architectural design of a warehouse gives the villagers a facility to store crops and chilled 
goods. The location of the building is along the main road, providing easy access to the local 
towns of Jalandhar and Moga. The warehouse will be owned cooperatively by the village and 
will have low fees for use compared to the private warehouses owned by middlemen. The 
precedent example of Amritsar indicates the possibilities the villagers have to sell directly to 
companies. The administration office will control the incoming and outgoing through the 
building and help find potential buyers online for the farmers to do business.  
 
 
 
 
Figure 84 Floor Plans 
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The facility is designed to provide shade and weather-tight shelter, with a sizeable spanning 
roof structure. Generally, in the rural region, structures of this size are built of pre-cast concrete 
panels, costing vast sums. Landscaping on the southern and western parts of the building 
deflect direct sunlight and provide fresh air to circulate through the building. The L shape floor 
plans allow the traffic to circulate in and out of the building from the grand trunk road. 
 
 
Building Composition  
Roof:  
Primary - Bamboo trusses with corrugated 
Secondary- Timber beams with a brick roofing.  
 
Beams and Column:  
Quad bamboo columns  
200x200 Concrete column with bamboo reinforcing  
 
Wall:  
South, North, Each, West – Double brick with reinforcement 
 
Ventilation  
Landscaping  
Mechanical for the chillers  
Wind towers for cross ventilation. 
Roof space ventilation   
 
. 
  
 
Figure 85 View from the grand trunk road 
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Inner Village Market and Road Market 
The research conducted by the Institute of Applied Manpower Research in rural non-farm 
employment indicated a shift in enterprise and employment in the rural region of Punjab. Due 
to instability in farming, the population is striving towards opportunities in enterprise and non-
rural types of employment. The types of enterprises range from manufacturing, trade and 
services. Most of the commerce takes place within a village or in a close distance. Trade takes 
place through direct selling to the consumer. In comparison to the urban areas, the enterprise 
in the rural has low competition, fewer land rates and are likely to get help from their family 
members. The problems the population encountered while setting up an enterprise consist of 
inadequate facilities, high input costs and lack of demand.   
 
Design   
The inner village market provides a platform for striving entrepreneurs to start-up businesses. 
The low cost and sustainable architectural design ensures the building is affordable. The 
architecture takes precedence over existing retail-living buildings in the region. However, it 
architecturally improves the quality of the space. The street plays a significant role in the trade, 
where the consumer and the vendor interact and negotiate prices. It is also where the consumer 
engages with the goods on display. The design of the inner village incorporates the street, retail 
and living.  
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Figure 86 Floor Plans 
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Currently, the retail spaces are separated from the road by vehicle parking, due to lack of 
order these transitioning space can be dangerous for the customers.  The car parking is 
random, resulting in wasted space. In response, this design divides the transitioning space to 
create a more user-friendly and safer experience for the customers.  
The following order divides space:  
 
Road – Parking – Seating/Planting – Footpath – Retail   
Figure 87 Street/Market Section 
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This separation also helps reduce noise pollution from the road and provides a protective 
barrier from the road in the form of the parking. The ground floor serves as a typical retail or 
office space, which attracts consumers from the surrounding villages, as indicated in the 
village hub idea. The upper floor is for the shop owners to dwell in, with covered balconies 
overlooking the street. The solid concrete roof is usable for daily household activities like 
drying and storing goods.  
Building Composition  
Roof: 
Waffle slab system with bamboo reinforcement.  
 
Enclosure  
Wall: 230mm Double brick wall  
Beam/Column: Combination of the H Concrete column and the 200mm standard concrete 
column. 
 
 
 
Figure 88 Inner village market 
Figure 89 Inner village development 
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Worker Accommodation 
According to the Department of Economics at Patiala University, Punjab is experiencing two 
primary forms of migration patterns; internal migration from neighbouring states and urban to 
rural migration. The internal migration has been linked to the increase and decline of the green 
revolution from the period of the 1960s and onwards.106 While the migrants coming back from 
the urban areas are more likely to have their own houses in their villages, the non-native 
migrants end up living on the landlord’s farmhouses. 107These migrants do not own any land 
to establish their settlements. The living conditions on the farmhouses are generally low quality 
and uncomfortable. Migrant dwellings are likely to be temporary sheds or old houses 
abandoned by the landlords in the village. Some outer state migrants come into Punjab 
seasonally to work, whilst others establish their homes in the villages, ending up living and 
working there permanently.  
                                                          
106 Ghuman, Ranjit, Inderjit Singh, and Lakhwinder Singh. 
"Http://www.fao.org/fileadmin/templates/ERP/docs2010/Status_of_Local_Agri_Labour_in_Punjab.pdf." Food and Agriculture 
Organization of United Nations. November 2007. Accessed May 27, 2018. 
http://www.fao.org/fileadmin/templates/ERP/docs2010/Status_of_Local_Agri_Labour_in_Punjab.pdf. 
 
107 Ibid, p.31  
 
Figure 90 Entry to each dwelling Figure 91 Status of agriculture labour from Patiala University 
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In response, the low-cost housing scheme for the migrant labour gives them the opportunity to 
lease a building for themselves and their families. The lease or rent will provide income for the 
village to invest in other necessary projects. The low-cost housing scheme will ensure the 
quality of living is maintained, providing a healthy platform for the migrant families to nourish.  
 
The dwellings are designed to meeting the requirements of privacy and security. The dwellings 
use an easy-to-build plan, for one and two bedrooms with a living space and kitchen. The entry 
is covered by the veranda which is also utilised for vehicle parking and outdoor cooking. The 
buildings also provide open outdoor space for animals and storage. The dwellings form a shared 
outdoor space which can be used for public gatherings and for children to play.  
Figure 92 Typical floor plan 
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Building Composition  
Roof 
Timber and brick system  
Enclosure  
Ground Floor: 250mm Double brick wall with bamboo reinforcement 
First Floor: 230mm Double brick wall 
Beam/Column: Loadbearing walls only 
 
 
 
 
 
 
 
 
 
 
 
Figure 93 Draft perspective of the exterior designed using the architectural design template.  
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Sustainability 
The architectural template for development in the rural region of Punjab, incorporates 
traditional sustainable design methods to allow the building to function efficiently. The hot-
dry climate of Punjab pushes the summer temperatures up to 50°C to a low of 5°C in winter. 
The design incorporates natural ventilation and combines its mechanical systems to enhance 
the performance while keeping the running cost low. An example of this is the incorporation 
of the wind catching towers which are traditional to Punjab. The wind towers have been 
upgraded with a fan and a cold-water condenser which converts hot air into the cold and funnels 
it down to the building.   
The orientation is used to inform the design of the enclosure template, which gives the user 
flexibility to block and filter the penetration of the sun. This is also achieved by keeping larger 
openings towards prevailing winds and having small high openings on the escaping side, 
allowing the building to circulate air more efficiently through space. The wall thickness is used 
to control the thermal lag effect and solar gain factor, especially on the exposed southern faces. 
The shaded areas are formed by large roof overhangs, landscape and the U-shaped floor plan.  
 
All the facilities are designed to collect rainwater, so the locals can use it during the hot 
climates. Sanitary sewer systems are currently being installed in the village; meaning the waste 
can be collected in tanks in a controlled environment. This project proposes a biogas facility 
next to the waste collection tanks to convert the waste into gas for the locals to use.   
 
Figure 94 View of the village 
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Conclusion 
The rural region of Punjab is experiencing reverse migration with significant numbers of urban 
migrants returning to their home communities to seek opportunities and to avoid some of the 
harsh realities of urban living in large-scale Indian cities. The state of Punjab needs to 
immediately address these problems, given the population demands in the rural villages. The 
government has released schemes and development funds aimed at helping the returning 
population in the rural areas of Punjab. However, there are currently no architectural 
development schemes that will assist in revitalising the much-needed community. 
The methodologies used in this research project included literature study, field research, 
precedent studies and analysis of the site. In combination, these research approaches have 
informed the development the design of community buildings in a typical Punjabi village. The 
architecture integrates the skills of the villagers, the climate considerations, available 
technologies and materials in the region to create an architectural development template. That 
guides the construction process and allows the villagers to become their own architects and 
builders.  
The programme for this research project incorporates a number of construction methods for 
several significant buildings, including a school, a training centre, low-cost housing, street-side 
retail outlets, a sizeable chilled storage facility and a small business centre based around 
aquaculture. The architectural outcome is a direct response to the needs of the rural villages of 
Punjab and provides a sustainable model of development. It is not a style driven project per se, 
however, the research outcome is intended to provide an elegant architectural design solution 
to some of the very real challenges faced by those living in the rural communities.  
Importantly, this research project has the potential to grow in the future. Further architectural 
programmes can be incorporated to provide an appropriate architectural development scheme 
for different rural regions in other parts of India. The next step in the implementation involves 
investment from the government in terms of grants and subsidies to the communities, so the 
development process can begin. Ultimately, with investment support, this architectural 
development can make a significant contribution to the lives of villagers in rural Punjab. 
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